mTOR, a new therapeutic target in acute myeloid leukemia.
The mTOR (mammalian target of rapamycin) serine threonine kinase is involved in the regulation of the cell cycle, apoptosis and angiogenesis. mTOR inhibitors (rapamycin, or analogues such as CCI-779, RAD001, AP23573), which have been shown to have a potent anti-neoplastic effect in many solid tumor models, are now being used in clinical trials. Recent data have shown that the mTOR pathway is also aberrantly activated in hematological malignancies including acute myeloid leukemia (AML). This disease still has a bad prognosis and new therapeutic strategies are required. Rapamycin, used at low concentrations, induces the profound inhibition of AML cell clonogenic properties in 60% of cases while sparing their normal counterparts. Moreover, clinical responses have been achieved in poor-risk AML patients. In this review, we discuss the possible mechanisms of mTOR activation, the mechanisms involved in the inhibition of cell proliferation by rapamycin, the possible resistance mechanisms and ways of improving rapamycin efficacy in the context of AML.